Objectives: Behcet disease is one of the major etiologies of uveitis causing blindness in Asian countries. A genome-wide association study identified 6 microsatellite markers as disease susceptibility loci for Japanese patients with Behcet disease. To confirm our recent results, these microsatellite markers were examined in Korean population as a replication study.
Introduction
Behcet disease is a chronic, systemic, inflammatory disorder characterized by 4 major symptoms consisting of oral aphthous ulcers, genital ulcers, skin lesions, and recurrent ocular inflammation [1] .
The disease is occasionally associated with inflammation in the vascular and/or central nervous systems and joints. Behcet disease is found predominantly between East Asia and the Mediterranean basin along the historic Silk Road; however, it is uncommon in the American continents, Oceania, and sub-Saharan Africa [2] . The distribution of intraocular inflammation and uveitis also differ in different regions of the world [3, 4] .
In 1973, the first genetic factor was reported between Behcet disease and human leukocyte antigen (HL-A) 5 [5] . The nomenclature of HL-A5 was later changed to HLA-B5. Today, HLA-B5 is comprised of 3 subantigens: HLA-B51, -B52, and -B53. Susceptibility to Behcet disease is strongly associated with HLA-B*51, as reported in different ethnic groups [2, 5, 6] . Populations with a high prevalence of HLA-B*51 lie predominantly north of the equator, spanning Japan and Western Europe between 30° and 45° N [7] . The area is completely consistent with the countries where Behcet disease is common. Meanwhile, many other susceptibility genes, such as HLA-A, -E,
-F, and -G; tumor necrosis factor (TNF) -a; toll like receptor (TLR) 4;interleukin (IL)-1, -8, -10, -
12, and -18; IL23R; and CD28 have been reported in relation to Behcet disease [8] [9] [10] [11] [12] [13] . Most recently, reports from ourselves and others of genome-wide association studies (GWAS) using 500,000 single nucleotide polymorphism (SNP) microarrays have identified 2 new disease susceptibility loci for Behcet disease on Chr.1p31.3 and 1q32.1, aside from the HLA class I region, in Japanese, Turkish, Korean, UK Caucasian, and Greek populations [11, 12] . These results are compatible with the fact that approximately one-half of Behcet patients are HLA-B*51-negative, and most HLA-B*51 carriers never suffer from Behcet disease in their lifetime [2, 14] .
However, there is little doubt but that the HLA-B region still demonstrates the strongest association with Behcet disease among all ethnic groups. A GWAS using microsatellite markers demonstrated that 6 (D3S0186i, D6S0014i, D6S0032i, 536G12A, D12S0645i, D22S0104i) of 5 23,465 markers differed significantly between patients and healthy subjects by using pooled DNA and individual typing methods in the Japanese population [8] . One of these significant 6 markers is located near the HLA-B region. Therefore, it is critically important to examine these indicated microsatellite markers among the people along the historic Silk Road, considering the prominent high prevalence of both the disease and the HLA-B*51 gene there. In the present study, these microsatellite markers were investigated in a Korean population as a replication study, and the association was also examined between clinical features and the gene frequencies.
Methods

Participants
In the present study, 119 Behcet patients and 141 healthy controls were enrolled. All the patients were from Seoul National University Hospital, Seoul, Korea and fulfilled the diagnostic criteria of the International Study Group for Behcet disease (ISGBD). Informed consent was obtained from all participating individuals. The ethical committee of Seoul National University Hospital approved the study. The procedures used conformed to the tenets of the Declaration of Helsinki. All of the patients and control subjects were Korean.
Genotyping
Genomic DNA was prepared from peripheral blood specimens using the QIAamp DNA Blood Mini Kit (Qiagen, Tokyo, Japan). Each polymerase chain reaction (PCR) product for the 6 MS markers (D3S0186i, D6S0014i, D6S0032i, 536G12A, D12S0645i, D22S0104i) was amplified by PCR reactions. Each MS marker was amplified using two primers: forward 5'-AGC TCT TCC TAA CTG ATA AGG AAG -3' and reverse 5'-GTA AAG GTT GCT AGG TCC TGT T -3' for D3S0186i, forward 5'-CCA TAT GCT AGA AAT TAT GGT ACT -3' and reverse 5'-GTT TCA CTA TGT TGG CCA G -3' for D6S0014i, forward 5'-TAA GTC TAA GAA TGT GAG ACC AAC -3' and reverse 5'-GTA ATG CTG ATA ACG TTT ACT GTC -3' for D6S0032i, forward 5'-GTG TGC 6 TTG TGT CTG TTA ATT G -3' and reverse 5'-ACA CTA TAT TGT TAG CAA GTT ACT GAA C -3' for 536G12A, forward 5'-GGC AGA GAC AGT GTC TTT CTC -3' and reverse 5'-AGG TCA AGT GCA TGT TTG AC -3' for D12S0645i, and forward 5'-TAA GGC TGA GTA GCA GTC TAC ATA -3' and reverse 5'-TCA TTA AAG AAC TGG ATC TAC CAT -3' for D22S0104i. The reaction mixture was subjected to 5 min at 94C; followed by 35 cycles of 1 min for denaturing at 94C, 1 min for annealing at 57C or 60C, and 2 min for extension at 72C; and 10 min for final elongation at 72C using a PCR thermal cycler, GeneAmp System 9700 (Applied Biosystems, Foster City, CA, USA). Each forward primer was labeled at the 5' end with 6-FAM, NED, or VIC to determine the number of MS repeats. Fragment length analysis was performed using an ABI3130 DNA sequencer (Applied Biosystems) and the number of MS repeats was estimated with GeneMapper v3.5 software using GS500(-250)Liz (Applied Biosystems) as a size marker.
Genotyping of the HLA-B gene was performed using PCR sequence-based typing methods, and the data were analyzed using Assign software. HLA-B typing by sequence-based typing methods was performed by using HLA typing kit (Allele SEQR HLA-B○ R , Abbott, Japan ).
Statistical analysis
Allele frequencies were calculated by direct counting. The significance of the association was assessed using the chi-square test. The strength of all P-values was derived from a two-sided test; P < 0.05 was considered statistically significant.
Results
There was a significant difference between patients and healthy controls in one of 6 microsatellite markers. The allele frequency of "308" of the microsatellite marker D6S0032i was statistically higher among Behcet patients (14.3%) compared with healthy subjects (8.2%) [P = 0.028, odds ratio (OR) = 1.86, 95% confidence interval (CI) = 1. 
Discussion
To confirm recent GWAS studies in Japan [8] , it is important to repeat population specific analysis and other population data analysis. In the present study, we determined the reproducibility of the recent Japanese GWAS results, and successfully found the new disease susceptibility gene by using microsatellite markers in a Korean population. Microsatellite polymorphisms have been used in the genetic association study because they are highly polymorphic, relatively simple, and inexpensive [15] . Recent technologies have reduced the necessary time and cost to genotype SNPs [16] .
However, because of their lower variability, SNPs may be considered as carrying relatively less information at each locus. Furthermore, the microsatellite mutation rate was estimated to be 10 -2 -10 -5 each generation; more frequent than that of SNPs (2.5 × 10 -8 ) [17] . That is to say, although microsatellite analysis has the great advantages of higher polymorphism and sensitivity, it also carries the disadvantage of relatively high genotyping error rates due to its highly polymorphic nature [18] . Therefore, it is necessary to replicate the obtained susceptible genes in other ethnic groups by other means. This is why we have organized the present study.
The marker D6S0032i, located at 1. 1-40) genes. The previous Turkish GWAS using fewer than 400 microsatellite markers reported chromosomes 12p12-13 and 6p22-24 as the susceptible loci for Behcet disease [19] . However, our recent GWAS in Japanese people using 23,465 microsatellite markers disagreed with that Turkish study.
In this type of study, however, there will be sources of bias that may distort the results. In this study, we have identified the following possibilities:
(1) Classification bias: We adopted International Study Group (ISG) Criteria in this study, however, Japanese GWAS study adopted Japan Behcet Disease Research Committee's Criteria. The use of different standardised criteria may have led to misclassification when comparing the frequencies of systemic features.
(2) Ascertainment bias: All samples in the current work were collected by rheumatologists, however in the Japanese GWAS, patients were mainly recruited at eye clinics. The patients with ocular lesions was significantly fewer in this study (37.8%) than recent Japanese GWAS study (89.3%) (P =0.0000067) [9] . It is possible that some patients with quite mild ocular inflammation might be misidentified as no ocular manifestations at rheumatology clinics when they did not consult ophthalmologists .
There are 3.61% of genetic differences between Japanese and Koreans [20] . Additional replication studies in other ethnic groups may be required for better understanding the mechanisms, etiology, and characteristics of Behcet disease.
In conclusion, we performed a microsatellite analysis in a population of Korean Behcet patients as a replication study, and demonstrated significant association with the marker located near the HLA-B region. The HLA-B*51 gene is significantly associated with patients with ocular manifestations.
18. Pompanon F, Bonin A, Bellemain E and Taberlet P. 
